I. Introduction
This study analyzes wage disparities in Sri Lanka's formal sector. Using household survey data from the Sri Lanka Integrated Survey 1999-2000, we examine the extent of disparities in wage earnings due to ethnic and gender differences. Sri Lanka makes an interesting case study for ethnic disparities because of the ethnic tensions that have been prevalent over the last two decades 1 . The claims of discrimination have sparked a civil strife that has gathered momentum since the mid '80s. A study of gender disparities in Sri Lanka is relevant because the country is often viewed as one of the most progressive countries in the region with regard to the gender dimension 2 . However, many of the ethnic and gender claims of equality or inequality are anecdotal and the need for rigorous evidence is clear.
This study has four main objectives. First, it investigates whether the labor market is characterized by differences in the hourly wage among ethnic groups as well as between males and females. Second, it identifies the determinants of wages and the factors that affect the wage differential.
Third, the determinants of wages are analyzed across the conditional wage distribution. This allows us to identify where characteristics are rewarded most, rather than only quantify the returns to characteristics on average. Finally, where wage disparities are observed, it is disaggregated into a component affected by the endowment of productive characteristics and one, which is affected by the returns to those productive characteristics in the labor market. If it is found that the returns to productive characteristics are different across groups, we hypothesize that discrimination exists 3 . In determining the factors affecting wage disparities, this study controls for human capital accumulation using worker's highest level of education achieved, potential labor market experience. Other controls used include the sector of employment (i.e. public or private), geographic location, industry type and the number of hours worked.
Wage disparities among ethnic groups or between gender groups exist in almost every country and one can think of two main reasons for this. Firstly, members of different ethnic/gender groups may choose different levels of accumulation of productive skills. This maybe motivated by, among other things, culture, geographic proximity, historical reasons, etc. Second, even in the presence of equal endowments of productive skills, wage inequality may persist if employers reward productive skills differently depending on the ethnic/gender group of the worker. Such potential causes of wage disparities are not necessarily mutually exclusive and hence, may occur in conjunction with each other.
1 Claiming that the majority Sinhalese (74%) has discriminated against the Tamil minority (18%), a group of Tamil militants, named the Tamil Tigers have engaged in an intensive battle with the Sri Lankan Government for almost two decades. The New York Times (February 24, 2002) reports that the conflict has thus far taken the lives of more than 60,000 people. 2 Sri Lanka boasts the first female head of state in the world and also has a high female formal sector participation rate. 3 For a critical analysis of many discrimination studies, see Heckman (1998) Considerable research on wage inequality due to ethnicity/gender has been carried out in the United States, particularly since the emergence of civil rights legislation (Becker, 1957; Arrow 1973; Squires, 1991 , Marshall, 1974 , Gunderson, 1989 , Baldwin and William, 1996 , Reimers, 1983 . 4 A limited number of studies have examined the determinants of wages in Sri Lanka. Exceptions inc lude, Aturupane (1998) , Rama (1999) , and Ranasinghe and Hartog (1997) . Unlike the above studies, this study estimates a wage equation with a detailed disaggregation by ethnicity. Furthermore, the above studies do not control for geography and for industry. In addition to the above studies, Glewwe (1986) and Dunham and Jayasuriya (2000) investigate the economic liberalization and income inequality in Sri Lanka. Other studies have explored various aspects of ethnic tension and disharmony in the island (Rotberg, 1997; Bidwai, 1993; Philipson, 1998) . However, while there is intense interest in the ethnic disparities in Sri
Lanka by the popular media, the academic literature has not pursued this topic vigorously, especially with regards to quantifying the magnitude of wage inequality between the two main ethnic groups.
The remainder of this paper is organized as follows. The next section presents a description of the data used in the study. Section III presents a description of the unconditional differences between various productive factors and labor market outcomes by gender and by ethnicity. Section IV analyzes the determinants of log hourly wages. The penultimate section presents the Oaxaca decomposition where appropriate and Section VI concludes.
II. Data
This study utilizes the Sri Lanka Integrated Survey 1999-2000. The survey was conducted across all nine provinces in the country between October 1999 and the third quarter of 2000. The dataset is 4 Maume (1999) found that African American men are not promoted as frequent a rate as white men. Raudenbush and Kasim (1998) did not find that ability or occupation preference to be significant in explaining ethnic-based wage differences. Baldwin and Johnson (1996) argued that roughly two-thirds of the difference in wages of black and white men couldn't be attributed to productivity. Duncan (1994) found that labour market discrimination may limit the earning potential of black males or that differences in school quality may not have the same effect over time for black and white males. Maxwell (1994) further claimed that after controlling for selectivity and ability biases that exist when estimating the education-wage relationship, differences in wages arise from ethnic differences in the quality of education rather than from differences in the quantity of education. Yet, Weinberger (1998) showed that white and Hispanic males with college degrees earn, on average, 10 to 15 per cent more than their comparable black and Asian male and white female college graduates. Likewise, Hsueh and Tienda (1995) found that minority men receive less compensation for similar labour force participation as well as observing a greater incidence of unemployment periods among minority men. Mason (1999) for instance noted that 50 per cent of the African American and Latino male to white male wage differentials are due to market discrimination.
based on interviews of 7,500 households and includes data on 35,181 individuals. Given reservations regarding the quality of the data from the North and Eastern Provinces of the country (due to ongoing military operations) we conduct our analysis on a restricted dataset that excludes the two provinces.
However, the North and the East are interesting regions because minorities mainly inhabit these regions.
To examine the robustness of our results, we thus conduct an analysis with a dataset inclusive of the North and Eastern Provinces.
This study focuses on salaried full time (as opposed to casual and other types of) wage earners.
Wages are defined as the take home salary of an employee plus bonuses and tips (the value of benefits that an employee may receive from their workplace, incomes from own businesses, property rents, and transfers are excluded) 5 . We restrict the sample to workers between 18 and 65 years of age and working more than 20 hours per week. Thus, the sample in total includes 2167 workers of which 92 percent are Sinhalese, 4.3 percent Tamil, 1.1 percent Moors and about 2.6% belong to other races. These proportions indicate that Sinhalese are over represented in the formal labor force, and that the other three minorities are underrepresented in the formal sector 6 . However, approximately 61 percent of formal sector workers are male and 39 percent female which is representative of the current gender composition of the salaried full time workforce 7 .
In our multivariate weighted regression model, we use as the dependent variable the log of hourly wages (LOGWAGEHR). The hours worked per day is calculated as the ratio of the reported hours worked per week to the number of working days per week (which we assume to be 5 days). Although studies of wage determinants employ different explanatory variables depending on the particularities of the study and the availability of data, this study employs a set of explanatory variables that can easily be compared with other studies on wage determinants (Blau and Beller, 1992; Oaxaca and Ransom, 1994; Olsen and Coppin, 2001; Sherer, 2000) . The two most commonly employed controls for a worker's productive skills are educational attainment and number of years of work experience. We employ a series of indicator variables that represent the level of education completed by the worker. 8 As with other studies, we proxy for the real experience of a worker with the potential experience given the worker's age 5 There is possible selection bias here in that discrimination could be reflected not in wage rates but on whether or not a person is able to get a job that allows him or her to work more than a limited time. 6 The proportion of Sinhalese in the survey sample (inclusive of all provinces) is 75% Sinhalese, 15 percent Tamil, 8 percent Moors and about 2% belong to other races. 7 The Central Bank (2000) reported that the national average of males and females in the work force is approximately 65% and 35% respectively. The ethnic composition is comparable with our sample estimates. 8 As Neal and Johnson (1996) indicate, the number of years of schooling is a noisy measure of a worker's skill because it measures an input and not an output. In addition, the measure leaves out the quality of education received.
and education. We define potential experience (EXP) as a workers age less the number of years of education received less six 9 .
The sector of employment is reflected by an indicator variable which divides workers into the public or private sector. An indicator variable is also included to denote whether the worker is employed in a rural or urban area. The industries represented in the sample include (a) agriculture, hunting and forestry; (b) mining and quarrying; (c) manufacturing; (d) electricity, gas, and water; (e) construction; (e) trade, restaurants, and hotels; (f) transport, storage and communications; (g) finance and business; and public administration and defense. In order to capture the potential impact of geography on wages earned for such impacts, we use indicator variables based on provincial information to identify the geographic location of the worker. The geographical coverage extends to all nine provinces of the country.
III.
Unconditional difference between gender/ethnic groups Workers spend about 9 hours a day, on average, at work. Sinhalese females work marginally less hours per day than Tamil females (8.9 as opposed to 9.1 hours per day), while there is also no significant disparity among males of Sinhalese and Tamil ethnicity for hours worked. However, males from other races appear to work about 10.4 hours a day on average.
The distribution of worker participation i n the industries (Table 2 ) reveals that the majority is employed in the finance and business industry (including finance, insurance and real estate/business) and the agriculture industry. The agriculture, trade and hotels and finance and business industrie s together accounted for more than 60% of employment. The above representation of employment reflects the underlying structure of economic activity in Sri Lanka in recent times where, along with the traditional agriculture sector, the service industries (especially in finance and tourism) have begun to play a very prominent role (Central Bank, 2000) .
The proportion of Tamils workers in each industry is less than the proportion of Sinhalese workers. A complementary and pertinent statistic is the proportion of workers by ethnicity relative to the total number of workers of the same ethnicity (Table 3 ). An examination of the distribution of the ethnicity of the workers across the various industries reveals an interesting pattern. There appears to be a very high proportion of Sinhalese and to a smaller extent others, in the Agriculture sector. On the other hand, the proportion of Tamils and Moors is highest in the utility and public administration sectors.
Interestingly, the data indicates that the proportion of Tamil workers is higher than the proportion of Sinhalese workers in public administration, finance and business, utilities and manufacturing. The proportion of other races is highest in the utilities and manufacturing sectors respectively. Participation of the ethnic groups in the various industries suggests that a large proportion of minority's are in utilities and public administration.
The sample weighted unconditional mean of wages earned by ethnic group relative to the mean industry wage suggests that any claim of bias (in wages) against Tamil workers is not obvious. For example, in the manufacturing and agriculture industries, Tamil workers earned an additional SLR.4.22
and SLR.3.28, respectively, compared to Sinhalese workers. In the case of the construction industry
Tamil workers earned an additional SLR.24.00 per hour 11 . In all other industries, Sinhalese workers earned (on average) more than Tamil workers, with the most dramatic difference (more than SLR 8.00) observed in the construction industry, trade, restaurants and hotels industry and transport, storage and communications industry and utilities industry. Sinhalese workers in public administration, finance and the manufacturing industries earned approximately SLR 3.00 marginally more than Tamil workers. There appears to be more inequality in wages between gender, rather than ethnic groups. In addition, the disparity is more significant among Sinhalese, rather than Tamil workers. In the case of Sinhalese workers, the gap between male and female earnings is approximately SLR 6.00 per hour (in favor of males). In contrast, female Tamil workers earn on average less than SLR 2.40 per hour relative to Tamil male workers.
More than 40% of the sample resides in the Western Province, the wealthiest of all 9 provinces in Sri Lanka. While this reflects the underlying population distribution in the island in general 12 , this is also bound to influence the relative wage of Tamils as they predominantly live in less economically active areas. That is, location of the workers does make a difference to their earning capacity. However, in this analysis, we exclude the North and Eastern Provinces-two of the most economically depressed the country, which should limit the extent of the downward influence. Table 4 presents the determinants of wage earnings among salaried wage earners. The dependent variable is the log of the total wages per hour. Specification (1) uses gender and ethnicity as the only determinants of wages. Workers from Other ethnicities appear to earn almost 28 percent less than Sinhalese, and men earn about 14 percent more than women.
IV. Determinants of log wages per hour
Specification (2) includes education as an additional determinant of wages. All the education indicator variables, except the Grade 5 -Grade 9 variable, are significant at a 1 percent level. The direction of change in the coefficients when education is accounted for is consistent with existing literature ( Van de Well and Gunawardena, 2000; Cameron, 2000) . Estimates of the returns to education based on the methodologies of Mincer (1974) and Becker (1975) have helped establish high rates of return to education in developing countries and have been cited as evidence for further investment in education, especially primary education (Psacharopoulos (1985; ), World Bank (1986 ). The inclusion of the education variables has three main effects of other included variables. First, the hourly wage paid to Other races drops from 28 percent to 17 percent. Secondly, the wage premium paid to males increase from 14.4 percent to 18.3 percent.
Next we control for potential experience. Both potential experience and potential experience squared are significant at a 1 percent significance level (specification 3). As expected, hourly wages 12 Given that more than 70% of total industrial activity is concentrated in the Western Province appear to increase with experience, but the relationship is concave. The inclusion of experience results in a further increase in the wage premium granted to Moors, while the lower wage rate observed among workers in Other races becomes insignificant. In addition, the premium paid to male workers decreases to 11 percent when experience is held constant. Interestingly, the inclusion of the experience variables also has the effect of making the Grade 5 to Grade 9 variable significant at the 5 percent level.
Specification (4) has three additional controls in the determination of log hourly wages. These controls are whether or not the worker is in the public sector, works in an urban area, and the province of the worker. The worker's sector of employment appears not to have a significant impact on the wage rate. However, several of the geographic indicator variables have a significant impact on the wage rate.
For instance, workers in rural areas appear to receive about 15 percent less than their urban counterparts.
None of the race variables becomes significant in specification (4). However, males appear to earn about 11 percent more than their female counterparts.
Specification (5) includes all the controls of (4), with 8 industrial indicator variables included. As in (4), all of the race variables remain insignificant, and the male indicator remains significant.
Specification (6) includes the wage determinants from (5) and the log of the hours worked per day. The levels of signific ance of all the variables in (5) are observed in (6). In addition, it appears that the log of the hours worked has a negative and significant impact on wage rates.
The coefficients on Specification (6) deserve some explanation. First, as in all the other specifications, none of the race variables are significant at the 10 percent level. Men tend to earn about 16 percent more than their female counterparts. All the education indicator variables are significant at the 1 percent level, except that Grade 5 to Grade 9 variable, which is only significant at the 10 percent level.
We find that the returns to primary education is about 8 percent, while the returns to passing the O'level examination is about 24 percent more than if the worker had less than 5 years of education. Therefore, the returns to passing the O' level examination is 16 percent relative to passing primary school 13 .
Workers who pass the A' level examination earn about 49 percent more than workers with less than 5 years of experience and workers with a bachelor's degree earn about 78 percent more than workers with less than 5 years of experience. The pattern of the potential years of experience is as expected. That is, wage rates increase with years of experience but the relationship is concave. The optimal amount of potential experience appears to be 36 years. The sector of employment, i.e. public or private, appears not to affect the wage rate of workers significantly. In addition, a number of geographic variables assume significant coefficients, and workers in rural areas appear to earn about 11 percent less than similar workers in urban areas. The number of hours worked has a negative impact on the wage rate and the industry indicator variables assume significant coefficients.
The OLS results in Table 4 suggest that race variables generally have no impact on hourly wages and that men are paid a premium relative to women. However, the above results have to be interpreted with caution because of the possibility of heterogeneity. Table 5 presents the OLS and quantile regression estimates of the determinants of log wages using specification (6) of Table 4 
V. Decomposition of the Wage Gap
The above analysis shows that the conditional impact of ethnicity is insignificant as a determinant of wages per hour. However, there is a significant gender disparity in hourly wages. In the case of the Sinhalese, female workers earn about 11 percent less than their Sinhalese male counterparts, and Tamil women appear to earn about 10 percent less than their Tamil male counterparts. These disparities are much higher for Moors and for Other races. Our estimates suggest that Moor women earn about 37 percent less than Moor men, while Other women earn about 48 percent less than their Other male counterparts. Our estimates are comparable with Kelly's (1993) estimate of a 28 percent wage premium paid to male employees and Rama (1999) , and Ranasinghe and Hartog (1997) estimate of a 20 percent wage premium paid to males relative to females.
There appears to be a significant variation in the conditional wage disparities between males and females for the four ethnic groups considered here. Therefore, it would be useful to decompose the difference into that which is explained by productive characteristics between the groups and a component that measures the returns to productive characteristics. A disparity in the returns to productive characteristics is defined as discrimination.
This study employs a decomposition proposed by Blinder (1973) and Oaxaca (1973) . Both studies decompose the mean inter group wage differential into that which is attributable to differences in productive characteristics and into differences in returns to characteristics, as might arise from discrimination. Applications of the Oaxaca-Blinder decomposition include identifying the gender wage disparities in 15 Latin American countries (Psacharopolous and Patrinos, 1994) , measuring the disparity in living standards between ethnic minorities in Vietnam ( Van de Welle and Gunewardena, 2000) , estimating the gender compensation gap among high level executives in the US (Betrand and Hallock, 2000) , and estimating the public -private wage differentials in Canada (Mueller, 1998) .
Following the Blinder (1973) and Oaxaca (1973) methodology, the log of the wage rate of individual i belonging to group j is given by,
where X ij is a vector of observed wage-related characteristics and e ij are distributed normally with zero mean and constant variance. The vector ß j represents the returns to the observed characteristics. These returns are assumed to be common across members of the same ethnic group but can be different across groups. In effect, members of each group compete with each other, but not with members of the other group. So, the return to each characteristic is equalized within groups, but not necessarily across groups.
Non-discrimination thus means that all workers regardless of ethnicity compete in the same market.
Equation [1] is estimated for males and females separately. If it were the case that the returns to characteristics of the males are the baseline, then a female worker with the average characteristics of a male, and compensated under the wage structure of a male worker, will receive
In this case, the wage differential can be attributed to differences in productive characteristics between the male and female workers, but not due to unequal pay structures. That is:
[2]
Equation [2] provides a measure of the difference in observed wages between males and females, purely due to the group's characteristics and not due to differences in returns to characteristics.
The wage differential due to the difference in the rates of return on characteristics for a female, with mean female characteristics, is given by,
Since expression [3] is the wage difference due to the different rates of returns to skills based on whether a worker is male or female, it can be interpreted as a measure of discrimination.
The wage differential between males and females, each with mean skills, is then given by
The above specification uses the characteristics of a male worker as the baseline. 14 The total gender wage differential is then given by the sum of the difference in characteristics between members of the two groups and the difference in returns to characteristics for mean female characteristics. The first term, ( )
, refers to the pre-market factors that lead to a wage disparity. In other words, it represents the impact of the difference in the productive characteristics between the sexes. The second
, measures the difference in returns to skills between the males and females. This is our measure of discrimination, since it relates to the inconsistent rewarding of productive characteristics for women versus men. When the male wage structure is assumed to be the true wage structure, the explained portion is always smaller in magnitude than the unexplained portion of the gender wage differential . The overall average wage gap between the sexes appears to be 15.8 percent for Sinhalese workers. Negative 2.4 percent of this difference in wages is explained by differences in characteristics, while 97.6 percent of the gap is not explained by productive characteristics. For Tamils and Moors the overall wage gap is 5 percent and 16 percent respectively. The unexplained portion of this wage differential exceeds the total log wage differential, suggesting that the productivity related characteristics of women is higher than the characteristics for men, but the returns to those characteristics is lower for women than for men. For
Other races, the overall wage gap is -54, implying that the women are favored to the men in this ethnicity.
Furthermore, the there is an even split between the unexplained and explained portions of the overall wage differential.
For Sinhalese and Tamils, a similar pattern of results is observed when the female wage structure is assumed to be the true baseline. That is, the unexplained portion of the wage differential exceeds the actual wage differential between the sexes. For Moors, the unexplained and explained portions of the gender wage differential are negative 365 percent and 465 percent respectively. The result that the 14 For Tamils as the baseline,
. Ransom and Oaxaca (1994) show that the use of the two baselines provides two extremes. 15 Ransom and Oaxaca (1994) show that the decomposition obtained using the two baselines are in fact extreme cases and hence, any combination of β M and β F are possibly. explained portion of the wage differential exceeds the actual gender wage gap suggests that Moor women have lower productive skills than Moor men, but the returns to those skills are higher for women than for men. Thus, Moor women appear to be favored in the labor market, conditional on other factors. In the case of Other races, there appears to be an even split between the explained and the unexplained gender wage differential.
The Oaxaca decompositions reveal that a large fraction of the wage gap between men and women is not explained by differences in accumulation of productive characteristics. The implication here is that discrimination (as defined in this paper) is playing a role in the determination of wages in the Sri Lankan labor force.
VI. Conclusion
This paper investigates the gender and ethnic wage disparity in the formal sector of employment using the Sri Lanka Integrated Survey 1999-2000. The study begins with an analysis of the unconditional wage disparities among ethnic and also gender groups. In addition to wage rates, other differences between the ethnic groups and the gender groups are observed. Second, using standard models of the determinants of wages, the factors that affect wage rates are identified. Third, we analyze the manner in which the rates of return to log wages per hour vary with the estimated quantile. In other words, we measure, not only the return to various characteristics on average, but also the returns to characteristics for different points in the conditional distribution. Thereby identifying where characteristics matter, rather than only whether they matter on average. Finally, where wage disparities are observed, i.e. gender, the difference is disaggregated into a component that is affected by the endowment of productive characteristics as well as a component, which is affected by the returns to those productive characteristics in the labor market. The latter component is thought of as a measure of discrimination.
There are differences in the unconditional wage rates between ethnic groups and between the gender groups. However, when human capital and other labor market determinants are controlled for, the difference in the wage rates is small between ethnic groups. In fact, the finding of ethnicity not impacting wages is robust to various specifications and the results are unaffected by the choice of the restricted and unrestricted samples. On the other hand, there appears to be a sizable difference in the wage rates between males and females in the formal sector, controlling for ethnicity. Conditionally, there appears not to be a significant impact of being a member of a minority group in determining wage rates. There is a gender disparity in hourly wages, which amounts to a 15 percent premium paid to males. We find that the conditional gender wage differentials are about 11, 10, 37 and 48 percent for Sinhalese, Tamils, Moors and Others. Decomposition of the wage differentials into a component explained by productive skills and a component that is unexplained by productive skills suggests that much of the differential is unexplained by the stock of productive characteristics for Sinhalese, Tamils and Other races. However, Moor women appear to be favored relative to Moor men with respect to wage rates.
There are three main shortcomings of this study. First, estimating the impact of discrimination on wages is complicated by the many endogenous factors that affect labor market outcomes. For instance, the decision to pursue education may be affected by discrimination itself. The direction of the bias is not clear because on one hand, the lower returns to educational attainment could lead to a lower overall level of education in the discriminated group, while on the other hand, the discriminated group may choose to "over educate" themselves in order to compensate for difference in wages due to discrimination. Second, unobserved variables that are correlated with ethnicity/gender make the interpretation of the coefficients difficult. To minimize the impact of unobserved variables tainting the results, we also estimate the equations for males and females separately and obtain similar patterns of coefficients. A third shortcoming is that we focus on wage disparities only, ignoring ethnic and gender inequalities in hiring decisions, promotions, etc. For instance, if Tamils were held to a higher standard when managers make hiring decisions, but pay the hired workers the same salary as they would a Sinhalese worker, then the above analysis would not capture the discrimination.
Annex
This section provides a brief recap of the theory of asymmetric returns to productive skills due to gender. Wage inequalities do not always imply that discrimination does not prevail, nor does wage equality always imply that there is no discrimination. Consider two scenarios in which a fair labor market leads to unequal wages between two groups. Consider, first, a case in which one group has a specific skill that is highly rewarded in the market. In this case, workers with the skill would be more employable and command higher wages. In such a scenario, a labor market, driven by productivity considerations and not by discrimination, will show unequal outcomes across the different groups. Another example of a fair labor market resulting in unequal outcomes across races could be caused by geography. For instance, if one group inhabits geographic areas that are underdeveloped and undercapitalized, then labor market outcomes would also reflect inequality. Whether the wage inequality is caused by pre-market factors or whether it is caused by discrimination in the labor force has different policy prescriptions.
In this paper, we adopt the model presented in Becker (1957) . The driving force behind discrimination is assumed to be racist preferences (or racial animus) by some agents in the model.
Assume that price taking firms produce output from labor input. The production function is then:
where L is the total labor input. There are two groups of workers in the model, say, Sinhalese (S) and Tamils Suppose that the wages for S and T are respectively w S and w T . In addition, suppose that labor from the two groups are perfect substitutes. Then the firm's profit function is:
Suppose that firm owners have identical, but possibly racist preferences. The utility function is then given by,
A utility maximizing firm owner solves:
The first order conditions are given by,
In equilibrium, labor supply must equal labor demand, thus: Condition [A8] suggests that groups S earn a higher wage whenever employers prefer group S workers more than workers from group T. Note: White-correct standard errors are in parentheses. * -statistically significant at the 10 percent level, ** at the 5 percent level, *** at the 1 percent level (using Chi-squared p-values). (6) is estimated for each of the ethnicity -race combinations.
